It is shown that meson radii can be extracted from diffractive scattering experiments of the type: m + p → m + X, where p stands for the target proton, and m for the incident charged meson π + , π − , K + , or K − . The basis of the method used to perform this extraction is the QCD-based SOC-picture for inelastic diffraction in high-energy hadron-hadron and lepton-hadron collisions proposed in a recent Letter.
Ever since it is known that not only nucleons, but also pions and kaons, are spatially extended objects, determination of meson radii has been of considerable interest -both experimentally and theoretically (see e.g. Refs. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and papers cited therein). Independent of the fact whether the obtained information on meson radii is obtained from electroproduction [1] [2] [3] , from e + e − -annihilation 4, 5 , or from direct meson-electron scattering [6] [7] [8] [9] [10] [11] [12] experiments, such in- In this Brief Report, we show that meson radii can be extracted from inclusive differential cross-section data for diffractive scattering processes of the following type: m + p → m + X where p stands for the proton target and m is the incident meson:
The method is based on a picture for inelastic diffraction in high-energy hadron-hadron and lepton-hadron collisions proposed in a recent Letter 13 , where the following are pointed out:
First, the "colorless objects" which play the dominating role in inelastic diffractive scattering processes can be considered as color-singlet gluon-clusters in form of BTWavalanches 14-16 due to self-organized criticality (SOC) in systems of interacting soft gluons. Such colorless gluon-clusters are in general partly inside and partly outside the proton.
That is, they form a kind of "cluster cloud" 13, 17 . Since the average binding energy between color-singlet aggregates is of Van der Waals type, and thus it is negligible small compared with the corresponding binding energy between colored objects, it is expected that, even at relatively small values of momentum-transfer (|t|<1 GeV 2 , say), the struck colorless clusters can unify with (be absorbed by) the beam-particle, and "be carried away" by the latter.
In fact, as has already been pointed out 13, 17 , such inelastic diffractive processes have much in common with the process of "knocking out nucleons" from nuclear targets in peripheral high-energy hadron-nucleus collisions.
Second, optical-geometrical concepts and methods can be used to examine the space-time properties of the above-mentioned colorless objects. In fact, having the well-known phenomena associated with Frauenhofer's diffraction and the properties of de Broglie's matter waves in mind, the beam particles P (γ ⋆ , γ, p, or p) in a scattering process P + T → X + T , where
T is a proton, can be viewed as high-frequency waves passing through a medium 13 , where the medium is the above-mentioned "cloud" of color-singlet gluon-clusters.
Based on the proposed picture 13,17 simple analytical formulae for the differential cross-
x /s) can be, and have been, derived 13, 17 for inelastic diffractive scattering processes like
where T stands for the target proton (p), P stands for the projectile which can be an
To be more precise:
where C and N are unknown (normalization) constants, which are obviously related to each other,
x /s (s is the total cms energy and M x is the invariant mass of the unidentified hadronic system X), t is the invariant momentum transfer (which is, for
⊥ , where p ⊥ is the transverse momentum of the scattered particle). The constant a is, because of SOC, QCD, and confinement, directly related to the proton's charge
While the derivation of Eqs. (3), (4), and (5) presented in Ref. [13] and [17] will not be repeated here, we do wish to emphasize the following: The reason why the charge radius is used in these equations as a measure of proton's confinement region is closely related with the fact that gluons carry color. To be more precise, the fact that gluons carry color, not only implies that the spatial location where the (colored and colorless) gluon-clusters in form of BTW-avalanches are initiated has to be inside the confinement region of the proton, but also implies the following: Since gluons (as well as colored gluon-clusters) carry, in accordance with QCD, the quantum number color, the chance for them to create seaquark-antiseaquark (q sqs ) pairs is larger than that for a corresponding colorless objects to do so. This means, the created q sqs -pairs (Recall that the electric charge of q s and that ofq s can be detected by an incident photon) are mainly due to the colored objects -all of which (including the valence quarks and the gluons) have to remain in the confinement region of the target proton. In other words, the region in which electric charge can be detected and the region in which BTW-avalanches in gluon systems can be initiated are (at least approximately) the same.
This is the reason why we use the charge radius of the proton in Refs. [13] and [17] , and this is also why we expect useful information on meson radii can be obtained by looking at the corresponding single diffractive scattering processes.
Having the above-mentioned result and the underlying physical picture 13, 17 in mind, we now examined single diffractive scattering processes of the type
where P is a charged meson and T a proton, that is where
Here, we see that the differential cross-sections dσ/dt and d 2 σ/dtdx P in the corresponding kinematical regions should have the same kind of behaviors as those shown in Eqs. (3) and (4) with the following modification: The proton radius in Eq. (5) should be replaced by the corresponding meson radius namely by r π for pions, and by r K for kaons. It is because, in this case, the struck color-singlet gluon-cluster in form of a BTW-avalanche is initiated in the meson, while the proton in the reactions mentioned in (6) and (7) appears in form of a de Broglie wave which undergoes Frauenhofer diffraction.
This means, it should be possible to determine the radius of the charged meson from the inclusive cross section data obtained in the corresponding inelastic diffractive scattering experiments by using the physical picture proposed in Ref. [13] .
In order to put this idea into practice, we need to take the following facts into account:
First, according to Eqs. (3) and (4), it is only the dependence of the differential cross section on p ⊥ (recall that p ⊥ is approximately |t| for x P ≪ 1) which is directly associated with the meson radius. Second, there seems to be no integrated data for dσ/dt (or dσ/dp ⊥ ) for the considered reactions. Based on these facts we performed a fit to the data 18 
A comparison with the results obtained by using other methods is shown in Figs. 3(a) and
In addition, we recall that, in order to minimize systematic errors, the difference of the squared radii of pions and kaons < r 2 π > − < r 2 K > has been measured and given in
Refs. [8] and [12] . The experimental values are 0.16 ± 0.06 fm 2 in 8 , and 0.10 ± 0.045 fm 2 in 12 , respectively. Our result for this difference extracted from the data given in Ref. [18] is:
A graphical comparision is shown in Fig. 3(c) .
In conclusion, we show that, by making use of the physical picture proposed in a recent letter 13 , meson radii can be extracted from inelastic diffractive scattering data such as those given in Ref. [18] . The obtained results for pion and kaon charge radii are in good agreement with those obtained from meson form factor measurements (see Refs. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and the papers cited therein.).
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